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(54) 3Xh^E gij^OilOia 

JS3* 

a 3 x^e ^^oiioiaoii Em m°\ ai^bsi sirs, e^sfoii j\o\ m 

S AH 6hS » SISS* SOtOil S§1 4^ 8Jte SB QXh^E A|±S ^3I0UH ^M^U 

D dS£i BOia/H ^HdHf ^£IEg Alii 4> »}|| 5fe 3S0ID. 

a H^BI 3 Xf^E 2*1^01101 EH £r, H§Xf£f SISJfS ^SSCH 6fffiy0|| £b ^^01 ZfS SfE^ 

S¥^0| %=?J\#l{2S)m D\XU= fflSXK20). 0^¥^0I 2X^(27)M ^Xlte 2§XK21)£ OI^CHXl 
CM. fflHXK20)2| Of EH g§£§fe xfSIICHS g£j CHS ^EM 4? XI S*OI 

mm sgoii §3§ a«»fc mg»(2ipt 2x^(27) ^ ois xiisepi 

AHSEi(26)^f 21SCH, aa»(20) S»*!(27)£S OI^CHXI^ 23»(21) » 3 A|SEI(26)S« 

i^ H Jg°§ §1 A|31 31?2« EFEfc 8ttXII> SBoffe XUaiJI^ OI^CHXI^ 51 ^S^^ 

SO. 01 Oil WtEl 315 3 e« ft Oil 01 El 21 SSI ^Xi ShS/dSE £S», 399. B^SPf ^oi- 

12, ax^E ai^hoiiah b^he ^sfDi, ¥1x1 sy si s ai oi oil ch& <y^i^oi er^sa. 



/#J?.E 



jE7 



Xh«£, 2!! ft Oil 01 H, SJSXh US». SI^, AHEE1, HlOPi 



8 AIM 



E 1g 3 X^E ^'ftOilOIEHM UEfU! MAIE 

E 2*r geH2l E DS 3 XF^E *{ft0ll0lEH# UEfU AUIE 

E 3g E 2£i *!ft0||0IE|£| g Btti! S£l 01S :?§ of}| flff 3^ B3|2| 0||« sei E^ 
E 4^ « dfE 3 Xf^E ^^0ilO[H°| ^oHE 

E 5fe E 42I SB ^EHE 

£6g? mehoii cc^e oiiti ^ioi^: ^di ^bioiiah mmx\ a ^§xfz> ?i3ti hioisi ?a oiis sei e 
e 7^ 2sn a»*i ai aa»a «a aioisi 

E 8g SI^I S^X^HJ »S ^^lES M°J >!E^ (A)fe SSE (B)fe BE(lso view) 

E '9^ 2X^3 S^X^ 21 2\ SEDg i^lS UEft« (A)^ g£E (B)fe SfE(lso 
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J2&OI ^of£r Jim SI J »OfSt BEHJim 
« H&S 3 X^£ 2l| ^ Oil 0 1 H (Ml 3S *6I M±m°\ :fcg» f S^a, B£SK)il ^1 04 6rB 

ah »»e <*a es as as «o*on «sa 4* sise^ »t se oxtss ai^b « 21011*1 

iJS£g eOlSAi DH^3f 2im AIS 4^ fiWI 5fb 20IP. 

3 2S!#0||OIEIfe SS A|^U ^OIIAH £^H| SB 331, fii^SI §j £^e( H i p joint), £^ £ 

s. s? s*. aioixi m°\ &m*i g^s sp.oi :>i^b nea ai^boi sib #a 
ssoii/d sb of U a °iss&!- ohahs »b?i 5^1 »saa. 

3 Xr#E Oil 01 El Oil CHS 31^21 ^fg DC AH£ 29 £b VR(SOI.tt) SB 21 3ib 

oiioieis s*i ^ sip. 

0C(Direct current)AH£ HEIte DC MOIBI^H ^BSEKDC thyristor variable motor )£E 1EJ9I XI 
CM, S(W £01 ArO[£|^Ei^ ^B3I^ XII CH W 4- SO, 5ES is£04 4:S0PI OH SOU 

1980^01 £3| 0||5H^ ^j^joj ^ zpsoj tHAj oiaD. X191 SB ^ EHsU B*CH ^BliEfl*! 3f= 
^(OrOrHCHPr gB£i H3¥(^EII0|E|) Of J BUOiXib Xr&Hi &m0\\ PEMH SB ¥11 £J£^£^ 

gsioit vr sab oRLui ^^oi ™g mgm siao. 

£ 1S VR 2EI2I m&m gffc CHS3B 3 Xf^£ ^^CHIOIQS UEftB 20IP. 01 SIS 3}l Ul ¥^ 
Lr* 4= SJSXKD, 2SXK2). tfll^g A|±g, Jl^ffS ^PSSP. 

fflS»(1)fc ? ^EH^ S CH Ol^Ollb P£ 3H°l lti(3)0l s>« SJH S»B»I-2| 0}£ ^ 

Xl§§ S^l AI2IS ULHXI ¥^0ll mt\m SIP. HgXK2)b ^01 «! SSSI ^ 1EH0IH 01 SH 
^H2| SX r ^(4)2F 3£IH 98X1(1)1 XIXI6fe bHI CH » (5)01 S«f £1 01 2iCr. . 

H§Xr(2)£| 3CH §8 H§Xf «y LH£| X[D\ i2§2§ 21 £10] 2AH S^g SSrOI X^l Ij^g g 
gSCh WICH^ Al^gjg ^^01i0iE|£| ^£!«^o| ^J2M 6PI ^|6H Mg£ICH, 

e!13C-i(6a-6c)fe SISXKDSI 2>^0[\ Z^m fii292ta ^§6^1 ?loH filffl»(1)a ^Oll BS£|DI 01 

b fflSOl D\^m ¥ ^H^l 2i!3C-j »(7) «0il °|6H XIXI SO. 

SH7)g Il'SXr SS5II2I x^Hf y^0|| CH5H X^S^il 981 4- SIH SiinSCr. All 

e«3a(6a)fe m^^^ siss ^§sa. 01 aisonoiaa saxKDb lhsi ^^is oiiuxpi si^ 

£12 LHOH XPI OIILiXPI- »BD. 01 HH OIILiXlb ffliS»(1)» HS»(2)S| ^CH » 

^ 0|Q. OlSdS §E«2| OlftOHOIEIfe S^OI Oil U XI ^^01 ^ £ffl (stopper) 31^01 

SfXIB SlSfOI CH^H SS12I ?|x|^£| OISOI Oi^Lf. 

£ 2b DC AH £ 2Q2I H|£§ i^b CHS^IB 3 XF^£ ^I^OilOIEIS UEIHj 330ID. £ 12j §^2F 
S^XIS 0| H>ll Ul U¥CH Xlffl, SISXK10), HSXK12). UilOiS A!>: 

E 20IIAH fi3(11) ¥SOI «a»(10) ^AH Ul }H°I S?XW(13)0| 2| gflOII CHS^l OI^BAH ¥^ 
£101 S^H Or^i¥bO|lb ^ISM ^§6^1 ?IS ?ll^ DH5HL|§o^ oy Stl ( 14 )^ «Sf a CH 2iQ. EES 
US XK 12)21 X^5f Y^OII CHS 98 ? 4I ^§6PI ?|BH ^ ^01! CH8H a!3H(14a. Ub)D\ ¥^ £lOi 81 

^cn, a a xk 10)21 2i8i §?i ¥i6H at *si aa^ ^^011 ano«s( 15)01 Mg&n hd, 

£ 3g £ 2011 AH 2SXK12) ¥0ll ^Olb Bte a»3|- ^3 1^2| SIElOll CH oH AH U&UH SI 

Cf. ^ #i£ fiOl UEfLHH aiH 3iJ LH Oft SAIe.^ Sftffife £#£| »11 UEffcSO. ^ 

All ^fXI a#(U, l y , l 2 )Pf 11^ S!E^ AH £iCH 2iQ. HHOIiAH 8b XPIS2] 

SSi U Ef LH b CH Ol^g ffl 3 XK 10) Oil ¥^8 §^X^(13)0II £|oHAH l^SfTH BP. ^JSXf(10)b 0| 

as xpi§5f 3^' oil A-ip^xi a^oii sish sbiissi g*joii 21m soi ia»ai bo. ^ 
ah sussMi aaxKio)i ^2i2j ggog gf ai^jp. 

DC AH 3 g>b OiaS 3 Xr^E ^'^OllOiab aS0| Z>BS ^B 2i 
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oia i^oi vr aa gj dc ms. 2aa mgm g>fe 3 xi^2 ai^ouoia^ uschs §b§ sffeD. 

2 121 &0I VR 2E) ag| fiil^OHOIQfe SISXKDa 9\X\m SgJ813|| 01 § A|3|D| 

¥l8HAHfe SISXKD21 23X1(2)a ^2) 4=E CH ^B10f21 31is81CK SfJ SiaXKDOIIAH 4- 2Jfe 

mi §a;i 3 ii^eoii us 5121 xiichohoi m s^4=t 23XK2)a aa 4*012^ £|ai^©s ^lorn 

31 flSH/Hte BJEAI S^ISI B13S 31 £! ^S(Look Up) E)I0IS°I AhSS lfi5 51 CI. 3£IH 
Sia»(1)» XI XI 812 Sife HI CHS Al^gOl SISXKD2I SIS SI 11*13X1 SlfeCIS SISAI ±S0| tfg 
812 2^SIS0I CH^CI. 

£ 221 H8 DC AH a SB mgm 3>fe Si!** Oil 01 a 2i SPIP1 5*3812 ?232S SIS 31g ge< 

oi masj S3ii UEiyci. 2ti a si si snxioiiah 3x1 it 4- at ±sih D\^m =?&?>n\ chsci. ? 
a a xk 10)21 xi^shoi aa oi sicnoiei a 21 21 212s ssoife 201 uigsici. 

□an cis 3i?siei it &D\^s.m s^iAisfe cixi^s Ai^goiiAHfe en sh 3na scna 

S3 §§ ^ SSI 5)1 SISIOj 2|£S1fe CIX1£?2 AI^IL'8 21 #311 SCI. «8I C1X1^2 Al^gia ^ = 

Biaom *e B9i nan semi en a 3231 a sssh xm iiast gas s ?ichli §321 
21 3is°i aiasa 3 4-2 Hi feoiyci. gi^°s ai^h jphisi S3ia ^sa :?i^sa ai§ 
2s ssis xism s^psi §&o| gjojoi a aci. 

tE1£1Aj JIIAIS Pl^gg gf±|OII a 311 KOI 3 X|??2 21J*0)|0|E|2| S!5H 3|gg S1S8I ?g 51C12 S 4= 
2JC1. 



oimzxtmt: j/ a*/ mm 

DE1AH g 22121 Sfgj g«oi B2, ±£IH 31101 31^810) 2tl 2^ SIS31 S2|2| ¥lx| XII 

CH31 31^§i 3 X1£?2 eU^CHIOIQS HIS Site 2 01 CI. 

S H212I CIS ^5|g £S2| 3 X1^2 2«*0||Oia31 3>fc §S= CHVS SXI 31SAH2 BIS a SI 81 
4= 2lte AH^S 3 X1S2 2!i#0IIOIEHS HIS 8131 ¥1310) 3 XI^E 2U^CHI0IEH« XHICH 8131 flff X1ICH3I 
21 2i§ S3812 01 • 3 X1^2 2!! *0|| 01 Q Oil sh§ A|3|fe 2 01 P. 

01 as s 22121 =5js essi3i ?iei 3 xi^2 ^sonoiafe, 23x1a sisxis ^aacn 41221011 

2!^ 2fe *!»0I SfS 81S^ S¥^0| g^Xl^e 31Xlfe SISXI. 01S1¥S0I SXI^S 31Xlfe 23X1 
S OI^CHXIOI, 

4131 SI2X12I 01SH 882Sb X15IIQIS 361 SII2S S2|2| CHS bH§ ?2i SXI 8101 SI 

2X121 Sim g^JOII §31 §S81fe 2§X13| Sfe SXI^ gJ 0IS XIS813I ?|& 2X1^ AHSa31 si 
20), 4131 SISX1 3EI2 SX1^!2§ OI^CHXIfe 23X1 SJ 3 AHSaSS §^gfS12S 33 AIS 31 
?Si Bfls 212fe S»»fc HICH3IS Ol^OIXIfe 31 «g2S 21 CI. 

a &j2jo S a 0 | sisxit siaxi saisoi £[201, 01 sens 21 4=8 mxi 4=sj ggog <= ^ 

HI 3H§ S^XI^OI UHg £12, SaiSSI 3I5?|X|31 4=S »tt 3 DH y^OII CHel SIS21 z^Oil CHsl Si 
mm ^38131 2U3CHS A|gJ 2S ^§2§ §1C1. 

<ys|2!2S, 2X1^ AHSafe 3H3H2I 2X1&1S ^?^AIS 2!281fe 3 311 a S 31XI21AH AHS OlSSIfe § 
311 d SOU 2ISH MS2I0) 81L12I XI3S! 2X1^ 21UI SS g^i 21gCH, 3 gEHfe 012H ggog j\ m 
CHS IHIOI^S S^SOI 01 ffllOI^CHI 2|SH SX1^§ olgl XI Sf 3|#3I§ SHS A|?m. 015" ¥MS mi 01 

^chi xixiafe xixinaias a sesifc sis ^s°§ tici. 

d^32s, itixiife sis xi aaiaoii ssi xi si^ aiacns ^2sife ^?soi §a ai2, 
sias ^§8i3i ?ion ^?g°i ^e^oii ensas vsiAigj chili 31101^21, sxi^ Ansa 21 gj^s 21 

LH810I 4f3l CHffl3)IOI^21 5& afe WIOI^S OI^CHXIfe 3SS *32S tlCI. 

0lg3|| 81 3 6h S21410IIAH SISX121 23X1S HH1612 SISXia ?S0II SIHSI X1ICH3IS ^^31S s,^S 
§^S H2, SISX1 ilffl 31^8101 2*1 2^ SIS31 g2|2| flfl X1ICH31 31^*1 3 X1^2 fill 

#0IIOiaS ?J§ 4= 218 S21 OILia axi^2 Al^iJOIIAH e+^SI AIS 4= 2ife S31S gi 4= 

2JC1. 

0181, S 22fa 6! A| Oil 0)1 US SI S XI DII31UM21 ?S S£|g 221* S2S ^S8121 C1S21 « 
CI. 

2 4fe 3 X1^2 ™1^0|| 01 a a S8H2 012, 2 5fe 3 X1^2 aj^ Oil 01 a a g& 41EH 012, 2 6S 911 

oi^ a a ^ehoii/h si sxi a 23x121 am xncna =?g 011 01 n. 2 7t 23x1 sxi^ » sisxizi 

¥15:1 XHCHa 2§0I2, 2 8a (A)(B)fe 3X1^31 S^XI^a 41 S Sfg S13II2 01 M, 2 9a 

(A)(B)fe 2121 SX1^21 S^XI^! Zia 2C1S 41S^g 213)1 S UEItf 2! 01 CI. 

2 4 LHXI 2 7S SISXia 23X1 3£|2 X1I013IB &'21S! SEHS Uia^CK 

2 4 ft 2 7 CHI AH S^Sa CHffl3IIOI>i(22) Wife SISX1(20)g XI XI oh CM SISS ^38131 ?)§i 2H 

aa(23a)« sa^a =?s(32)a w ^s^oii ^*i ais festci. siaxi(2o)t ai^ s saa 

2aigJ(24)2§ ^»IS1 aO), 01 2aiS(24)CHI ¥ 3H 2fc HI 3Ha S?X1^(25)0I V«1S!C1. 
S?X1*!(25)a ¥«t SEHfe 2f21 4=S 4^S| »» 0101, ^81 4>5|»»S ^2S LH£^2> fltIS 3^IS 
20), SI S XI HaiS (24)0111= y^CHI CHel SIS SI z^OII CH8f SI3S ^38131 flgj 2H3CH (23b)(23c)?1 

¥3isi2^ 2i2i sxi acH 2ja. siaxi =aia(24)s 23x1(21)^ axi*< Ansa(26)a sssioi xii 

CH3ia 51 ?Si 21EC1. 
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S?»^(25)0I XI XI S CH 91^ a a XI- E£il£(24)8 a ft*! (27) Oil gfflmffl , S»Aj (27)31- # 

2 SfSOII 2J6H a am ^IXl^h SHIS 31 ED^Oil OS ^El 6^01 aS»(20)« XilOioFfe 

Oi^Cf . LLfB-UH aaXI- (24)01 Ah^S 013, g^X^(25)S 4*8 »»2S ^qjmi <= p|| . gj 

is gap. 

S»A!(27)S AH£Ei(26)011 31 oH XI XI SO-. 01 /dSH(26)fe JH}H2| aXf*!(27)g S&2| HI0I^(28)S 
2J£6^ A| 31 CN , HI 01 £(28) ^12 S^I^H^ S§ ^ £1(29)0)1 BjoH ^21 S^S SUSCM , 

0\m0\ £01^ ^SQIfe §2^|£| g^(30)^^ MSI SIP. SX^ AH S EH (26)21 miO|£(28)^r 

a (27)21 ^h^oii ma 3 401- sshxich, ohs«s tii^soi §Am °>oi g»oi ^3 ^2^01- ua 

21 2t 2gf2| §EH« ^S!D. 3EI3 3X^(27)2] Ufi^U X^l £>|0il C0-S4- §M£ §J ffl|0l£(28)2| ^ 
x^£ &m Al^jCK 

aX^(27)0l AH£Ei(26)21 mi 0(^(28)011 agg 6fEH2| ^Ulf SSS 2S»(21)£ ■ 4^ 2iQ. 3 

am siaxK20)2f n§xK2Db ^mm mmmow 210H ssaa. 

0|#2H2Ste ^| 2 x^ HBI|g!(24)0|l SSiSt 91^ ffl 3 CH (23b) (23c) • ^2S SESfe ^g(32)0| S5| 
&3, aaM ^loH ^g(32)21 4^^011 aiSCH(23a)« ¥*fA|gJ 3SHf = S S2i0l 

CHIH5HI01£(22), aX^ AH5Ei(26)21 2_ h LH 8f 01 O] ffl 311 01 £ (22)21- 2E» Sl^r BSIIOISS tHI 01 

£(31)21- H£ SEHOID. 

oi sia»(20) m\n ns»(2D2i mm^. ¥eh 3 xf^£ ^oiioieioii aae 3^ aa:a wx\ 

XII OH 3EI3 Ef^aS 0 X^£ A|£U2| ^?g0l I^teSm. 

s 3°!^ n§xK2i)2[ aa»(20)£ du^u^^^ah aaxK20)2f 3 gjfe ^oiioiei 

OlCh HS»(21)0llte. D4*-2| ax^(27)0l ilSSHHI HH^EIOl 212 ffl-a»(20)-0||fe -D4*2| 

g^xf*! (25)01 mmsio\ aa. 

SiaXK20)S M 3 013)1 £Jfe £!EI^ aaXF(20)0il ¥^210) Slfer S^X^(25)3f 3§XK21)0|| ¥^£ICH 

a^ ax^(n) zh2i gssrsou 2i»a. 

^ uaxK2o)2f HSIK2U wsawi ei^ ^i^oi ^goFoi aa»(20)2i sia m&o\\ §a 

0ICLH a X^ (27)21 a^S i^&2^Ai a X^ (27) Oil AH ar^Shfe X^I^2J AiPlS ^18f>li © 

a. oiae 4fa saess/H si a xk 20)21 aa s^oii ^afb 3^i2f 

* tttij Al^ ^ 2iD. 

£ 7 HI ^01 ^01 aaXK20)^F MS S¥^2J 0111^(01^(22)^ SiaXF(20)S XIXI6F01 2^ siaS 21! 
3EI(23a)» #5H ^SBO. 

SiaXK20)fe Ah2f HBl!g!(24)3f ^8 0l¥OiXIDi, 01 ^ Bil S (24) Oil ¥ SE£r Ul ^H2| 

S^PX^ (25)01 ^Sia § EHslAH OFBH^OIl 91^ aXF^(27)M «S EJ^ a #011 215H X^l^2j Ail ^1 Oil 

aa stioi 33121- »bs at sbs ^^ii so. 

aaxF sais(24)0ii^ y^oii rae aa naa 2^011 a a- aae ^§sn?i ^1^ eyBcn(23b)(23c)^h 
£101 a a »( 20)21 aa ^§01 ^i^sfa. 

g^Xf^(25)0l XI XI £1 CH 9Jt±z aaXF ^aHg, l (24)g ax^(27) CHI &0\X1 ^JWo[D\ , aXh^l(27)5f ^ 

a sfsoii 216H uanf flxpj saia^i hh^oii a (27)011 cue ^ a^§ esH aaxH20)» 
hioi°[ck 

aX^(27)g AH£E1(26)01I 2J5H XI XI SQ. 0! AHSE1(26)^ ^H^H2J aXf^(27)^ S^2J E1I0|^(28)^ 

eismoj §h§ ai?jcl jiiioi^(28)^ ^ea s^idHF ^£(29)011 21 sh ^^21 ax^(27) sis 
s^s ^sm , oi^oi eoi^ ^fsaife §^^§21 sz.K30)°^ #&i 2ioi a a xk 20)21 §a si ^ir 

21 g^!0| SDK 

ax^ AHSEH(26)2J ffllOI^{28)^ 3X^(27)21 ^4-Oil [LIE} 3 ^^f SoHXICN, HI^MOI §A[ 

XI £ICH e^OI ^S^^F UiBieh 31 H&21 §EHM 3faCK a X^ (27)21 ^H^U X^l S3 

Oil Dja SA^£ SI H 01 (2B)2| ±Xf£ H8BO. 

aX^(27)0| AHSEH(26)21 fill 01 ^(28)0il ^S^! ^EH2| ^L|eg ng»(21)S ■ 4^ SICK 3E13 a 
aXK20)2f 3§XK21)^ a a XI- Hai£M24)01l S^IX^ ^BCH(23b)(23c)M ^£6^ 

?S(32) 3 El 3 2^ aae ^§a^| ?|oH (32)21 ^^^Oil ^3CH(23a)S ^S|A|^i 

01E-i^i|01^:(22)2f aX^ AH 5 Ei (26)2] ^^^m 2^U|oF01 O]IH?il0!^(22)2f £|fe SBilOl^g bHI 01 

^(31)21- i8 SSSIS EiMOl SJ^a S^XF^2J ^1^§I OISSKM S2|2I 3 X^£ 

m D4-2I ax^(27)e D\&oW Ctm^m i^b 3§XK21)2f D^2l S^IW(25)S Dh@ SFOi a§^ 

m aaxh(20)s ^amoi ax^2i awe xhi ch ^h^mi axf^2i noim ^mmn, 3 s 

S£ "EH aXh^(27)5F g^PX^ (25)21 S[§§ ^£^Oj &2J21 3 X^£ ^feCK 

CM 3? I AH 3§XK21)^ ^ 3^^(27)2^ a ^ a^S ^15f^, a a XK 20) Oil 33l2f & 

%*W £31 »a All! 4- S^CHI OIB ^X-il^lH^ MS 0h2J|2f SD1 . 
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onasa. ¥ a»^2i ahpis aa *. 3 a :na», ^szjoii sts»t sis fp at a. 



= /t pp^- 

2| 2h3IDI 2i°DI, gf»g if^S 2 2§fe £jd flOII SIP. XI7I0II 3S eesi g^'2S 

@P. MKS BflaiOII/dfc Xl??52h mo\\M AB3I2I ¥ aXI^Hl 1m 71 SI Oil *&8 HH Sf«8^ gO| 

6.33* 10" NOI Sfe 3±S B^S 5|0| 1 ?|lbH(weber)P ShP. PPAH 01 B^IOII 2ISIS k = 6.33* 10 4 
o'l @a. m,, m 2 fe [Wb], rS [m] B^IOIP. 

£ 88 SiaXI(20)» ^goUl Site ¥ JH2I S?»*!(N1, N2)§ Lf&LH j2 Sl°0i POte SI a 
P1~P5te a»^j (27)21 ?|XIS PPfcBP. 3ga ^01 g^XI*!(25) ^ ^S| 3>IJ)IS ¥ ¥H Sg 

g s g^XI*!(25)2| N1^S P1, P22| ail^Oil SloH, g^Ih^(25)°l N2^S P3, P42| 2X1 

3(27)011 2J8H 2|2| gg§ g*teP. fg 2§ 3X13(27)01 2* ^011 ggf 01X1X12} S» ^fl2| ¥ § 
Oil dlSH PS § SOU AH 01X11= SSS ^PH 3|§&P. 

£ 8 J! E 921 B8 3*011 2X13(27)21 g^?XI3 (25)011 2I8D Sia POOII AH BtgQtfe DS 
,., ,-> ( 1 ) 

— ^ f 

OPIAH / " VI , '- V2 fe N1, N2^°J ¥IXl^EHS UPIO. " 3 fe NI^EI P1 . P2 2.KW ^§81 
fe g§, " 4 N2^3I P3, P4 ZhOII S|§8lte gf 2|2j UPtilP. 

oiag 3 xi^s sai^oiioiEis hichspi ^ish s nehoii/Hte ei.p(pd) hiois ois sisp. 

SISXI2I 4H»S UPLH3I 9I8H x-y-z Euler OIS 8I&P. ^ SI a XI Oil «§8! ^¥ 9&3IS 3I5 
x.y.z^OII CHff SIS2|°S PPfcSP. 

e e 

' p em, g mats * a sia, ei.p(po)»ioi» oise 3*21 hi as a? g psa 

if p. 

(2) 

oi 3* hichsj^s siaxisj siag^ioii sfsmte sas 3§ aisis 

A? =u 



Mo, 

3 (2)chi sisH siae<y pooii ah =fs»fe safe s^?xi3 nioii ^ssioi s-^sife ia( )» n2oii 

2IS5IOI g^Slte 131 )2| BSi §? 4- SIP. 01 OH M "' 21 21 dlfe S2IS §6Hg 4= 

oi 22 S 2 eh Oil AH fe 3^X1^21 gB3l g^XI^OII Slf« ^fe ¥ §3121 XPg OISSIOI 3 big § 
&D z S^XI^EI ¥ S2h2| IHEPI ?IT)|g S^OIIfe PgXI Seh S?SQ CH E £31 ^ v «y AOI 

ShP. oi«3« p his a es- oi^te zeta s^xi^ai axi^aisi t\z\i\ ims ^soiiah ch e £ 

as assssMi oiilhxi i§i §ch 4- 2i^i msoict. M °' 21 0J 21 bit- pmei aoi 
athp. 

01 31 AH 
a + b = 1 
0IP. P£I3 

1 1 



r,+r 2 r s +r. 
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t + r 



r, + r 2 + r 3 + r 4 
d = l-a 

0IJ3I HIOiEJ^ 0 £f a, bD\ ^CHXIS Dii I= k O| SX^°I Ej^S g&Ck 
F F F F 

±U2)0)IAH ^2J " " " * 5 QSjA »0I UBtf 4= SICK 



' 4ttm 0 I /; I 2 1 I 4^o i^r 

01 51 AH 

m N : S^PXr*! N1=S| AIPI(Nb) 
m, : a*}*! 1°l = 2| A-iPI(Wb) 

F 

: SXf^ 10)1 AH g^XW N1^©S°I hjq 
y 0 : ag2l ^X)s(permeabi I ity) 

M , : bl^XI-S 

N/d : Bfl 3S2| 32J4> 

I, : SXh^j 121 S^SW 

siaxtsi ^xi5h ^ohiis m m 4= Aj (9)fe i>oi cui g 4= at a. 



(3) 



01 51 AH 
*\ J, k 

: a S!SS5)| (global coordinate)"! x, y. z gfg 2|^2I B|E) 

> ' Cr l: : c„ r, 7, £ 

: 2| 2}2|o| 

F 2 , F } , F. 

0)1 □) 6H AH E ^2f ifOI SjgShOI UErLH S Qi3 ltd . 

F x =(C,J + C.J + C r J)I i 
F 3 ={CJ + C,J + C,J)I } 
F,=(C,J + C r J + C,J)J t 



13-6 



I^§i! e> 20-0 1 68 1 89 



M 0 „M 02 r NI , r N2 F , F , F , F t 

m sum aoissm u&ua cua so. 

A/ 02 = r„ 2 x(F 5 +F 4 ) 

?ia % &is e-si ii sehm uauei a§i bo. 



X,/ 




0 






0 


0 


0 


~c, t ,c r2 , 0 0 








0 




0 


0 


0 


c r „c ra , 0 0 










0 


0 


0 


0 


c,,.c,,.. 0 0 






0 


0 


0 


0 






o o c rJ ,c, 4 , 


K, 




0 


0 


0 




0 




o o c iy c, ty 


IK, J 




0 


0 


0 






0 


_ 0 0 C ri .C, t ; 



(4) 

as tsua m, s era ig§ r, ¥ ami iii c, m em tygs isf sfa 

IVI = R C . . I . , 

6*1 6»6 6.4 4»t 

A. 



(5) 

CHxIShOI DAI ±±S 



M 6 „ = A 6 , 4 I,„ 



(6) 



(A T A)- 

I = (A T A)-'A T M 

(7) 

E 831- SOI Slaw ^IgOIEAH ShU2l SX^(P5)0I ¥ 3H2I g?lh*!0|| 2^ SfSK 3*fOf atgtt 

4= sip. oi a a^s s^oiife ^(7)§ si aisah si is ?bp. 







0 






0 


0 


0 


~c ru c 2 , 0 








0 




0 


0 


0 


c H .c,„ o 










0 


0 


0 


0 


c...c rll o 






0 


0 


0 


0 


- r„u 




c 4 , o c,„ 






0 


0 


0 




0 




C o C,„ 






0 


0 


0 


- r HU 




0 





l 3 j 



of hh a»*i P5S2j oj^ S 5 ;[ /,0m a»*i pio^oj oi^n^ /2i P4M o| o^^e^ /g0i | si- 
Ch 0ia SOI 5hS &XI*0\ Sxl^r S^0il£ ±!(5)~*l(7)« CIsHI »0| QM m 4* 2ACK 



IVI . . — R. . . ,1. . 

6«l 6*6 6*3 3*1 



R...C.. 



M M = A M I 3 „ 



(8) 

CHXI5K5) CfAliiS 
(9) 



13-7 



S*tfS£!eh20-0168189 



(A T A) _1 

D\ ^HloFS Ife *!(7)j» DtS^XIS Cfii &CL 
I = (A T A)- l A T M 

(10) 

of si ^oi e 3°^ Q^s\ &x[^(27)w uHseos^s art 3§xK2D, cf^hi §^x^(25)m hh 
^sfoi om^m 5ft aa»(20)» ^gsm at (27)21 si cm shsmi sx^(27)si 

aii^is sgam, 3 £gs 2x^(27)^ a^xh^(25)si srgg ssskm S2121 3 xf^s 

§§I &m 4- SICK ^6! 3§XF(21)^? ^ 2XF^(27)S^ fil ^ 2^1 516^, U2XF(20) 

21 as e^oii ^ofe 3^ia at §3§ yeai 2§ ^ ao. 

cfxf^e Ai^noiiAH sei^M af§8Foi 3 xf^s 2921 2^01 m&m u & ts p- . 



J2£f£f MJ2f 

& 2£[8 3 XF^S ™S0ilO|EH01l §§ £j£E! DC AH MS El &*I0IU VR£E|gJ±j2| §§§ ^Xl oFEAHS 
0IS8 x-il 01 £51 AI±S2| ±gSF, gglf, B£SF:» I^SICF. SEhOHJBI- 01 «g 3 XF^S 

EE|2| *|go 01 Ei JH2J ^|0]£f U3 §£§ ^gSFOI QXf^E Al^^lg 5fS 3>|^2j gJ±!S0|| dl 
6H 5fU£| £2JM AF§S£ Sll QXF^S Al^giS B£SF AlfJ 4- m.l$m S§l S&^e! 

3 X^S A|±S, ^^2J SB 338, °]2[2| fj ^oje, £s g gf gg f SIIOIH ^2| § 

(57) mm 

1 

3§XF2F USI^ ^SSlOi ^m^Oil oia cc^ *j»oi STS 6f£^ S¥^0| g^PXF^m ^FXI^ SIS 
XF, 0F^¥M0l Slf^i JFXIfe 2§I[S OI^OiXIDI, 

£DI SJSXF2J OhEH ^8£§b xF3ICU£ m& Sil2§ S2I2J bH^ ?£I 4? XI of 01 SI 

2XF2J SIS g^JOi! 131 ggoF^ 33XF2F Sfe SXh*! a 01 > XI 88^1 ^tf SI^ AISEPf °l 
SD1 , 

40| SISXF 3EI3 SXF^S^ 01^0) XI 3§XF 3! 3 AISEISS §^&S2§ §^ AI34 21^3 B 
AS °JEb g&flll Sgoffe HI0I3IS OI^CHXI^ £g ^§2^ 5F£r 3 XF^S ^OilOIEH. 

2 

HI 1 SCHI £»CM A), 

40| SISXfe SJSXf H5IIS0I 2iSOj, 0| ^BI|gj2J LHXI 4=^1 Sf£S ¥ :h Ul ^HS 

X^Oi UHS £13, Hai^!2| Dl&WXW ^ m M y^OII CHfl SiS3f z^OII CHff SI2M ^§5f 

^1 en sens ^ ai^j ^§s^ 3 x^s ^^oiioiei. 

3 

HI 1 l> v Oi! SICM/d . 

SXf^j AJSEjfe ^H^H2J Slf^i ^^A|^ 2iS5^ S^I^M ^FXISAH AH^ 0IS6^ S^I^MOII 2J6H 
e^SOj 5fU2| XI §3 SIH 2>LH B#CN, 3 §EH^ OfEU &&S^ ^l#CH2 IHIOI^^ 

ii££]0| 01 dlOI^CHI 2J5H 2X^1 SIS XlE* ^IM^I^ AI3ICN, (H5ff tHIOI^Oil XIXIS^ 

XIXIHaiSS EH S&S^ 31S ^§25 3 XF^S «j*Oi|OIEi. 

4 

HI 1 SOII 910\k\, 

isaife sisxf saiaoii s^xi enscns ^2S ^sm^ ^psoi iy 2^3, z ^ sism ^§ai 

^l ^ieH ^221 ^^^CHI eil3EiS ^£[A|^l 0)ffl9)|0| f 

SXF*! AH S El 2| ^¥^S BLHoFOI ^,01 Oim5HI0!^£F WIOI^^ OI^CHXI^ 3<m f§2^ 

3 XF^S 2!! SOU 01 H. 
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gs^jg ^ioi 20-0 168 189 

£B3 




33 
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P4 




£&8b 
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